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Case Reports Case 1
This 14-year-old asymptomatic white female had been followed since childhood with a murmur suggestive of ventricular septal defect. Physical examination showed a well developed and well nourished child. A systolic thrill was palpable over the precordium in the 5th intercostal space along the left sternal border. A grade III-IV/VI pansystolic murmur was audible over the entire precordium, loudest at the left sternal border. The pulmonary component of the second heart sound was slightly accentuated. The electrocardiogram was consistent with left ventricular hypertrophy. Fluoroscopy showed a moderately enlarged heart with some increase in the pulmonary vascularity.
Echocardiographic recordings of the mitral, aortic and pulmonic valves did not show any abnormalities. The ventricular septum exhibited a normal motion pattern. The tricuspid valve showed high frequency, low amplitude oscillations of the systolic segment, present throughout systole ( fig. 1 ). This was a constant finding over many cardiac cycles. The tricuspid systolic segment did not show any other abnormality. In diastole, no flutter was visible but a coarse undulating movement was occasionally observed. Tricuspid systolic fluitter (case 1). The small ventricular septal defect was made. Physical examination during the present visit to the clinic revealed a well developed young man in no obvious distress. The apex beat was in the mid clavicular line in the 5th intercostal space and was somewhat sustained. The second heart sound showed physiological splitting. A grade III/VI pansystolic murmur was heard best along the left sternal edge in the 3rd and 4th intercostal spaces and it radiated to the apex as well as, to some extent, to the base. No diastolic murmur and no gallops were heard. The electrocardiogram, which had been normal so far, showed inverted T waves in leads 1II and aVF as well as biphasic T waves in the left precordial leads stuggestive of left ventricular hypertrophy. Fluoroscopy revealed the heart size to be within normal limits. The pulmonary vascularity was minimally increased and the left ventricle was slightly enlarged.
Echocardiographic studies showed normal mitral and aortic valve records. No abnormality of the ventricular septum was detected. The anterior leaflet of the tricuspid valve was easily recorded. Fragments from the septal leaflet were also observed. The most prominent feature was the high frequency, low amplitude vibrations of the systolic segment of the tricuspid valve ( fig. 3 ). There was no diastolic flutter.
At cardiac catheterization, all pressures were found to be normal. Oximetry demonstrated increased oxygen saturation in the right atrium (83%) as compared to the mixed venous blood (80%). There was a further step up in the oxygen saturation in the right ventricle (86%) and pulmonary artery (86%c). The pulmonic-to-systemic blood flow ratio was calculated to be 1.9:1. Echocardiographic studies were also performed during cardiac catheterization ( fig. 4) . Mitral valve recordings obtained during injection of indocyanine green into the left ventricle showed dense echoes in the right ventricle anterior to the ventricular septum confirming the presence of a ventricular septal defect. Indocyanine green was also injected into the left atrium during recording of the atrial septum which was detected by placing the transducer to the right of the sternum in the 4th intercostal space, and directing the ultrasonic beam medially and cephalad. A The left ventricle is directly related to the right atrium over an area of the membranous ventricular septum which extends superior to the septal attachment of the tricuspid valve. Two major types of communications have been demonstrated between the left ventricle and the right atrium. 10-2 In the first, the defect in the membranous portion of the ventricular septum opens directly into the right atrium above the tricuspid valve. In the second, the defect which lies lower in the membranous part of the septum opens first into the right ventricle behind the septal leaflet of the tricuspid valve and thence into the right atrium through a second deficiency in the tricuspid valve, usually the septal leaflet, which has, in turn, become partially adherent to the septum ( fig. 7) . The shunt may thus be either solely from the left ventricle to the right atrium or at both ventricular and atrial levels. Both the cases studied by us appear to belong to the latter group.
The incidence of left ventricular-right atrial communications has been estimated to be about 0.08% of all congenital lesions.`3 With increasing awareness of this entity and with more refined and precise methods of cardiac investigation by means of cardiac catheterization and angiocardiography, further cases have been diagnosed preoperatively and have been successfully operated." Also, acquired defects have been reported with increasing frequency and are due to a multitude of etiological factors including bacterial endocarditis, chest trauma and following replacement of a heavily calcified mitral valve. '4 Although our experience is limited, it appears that systolic flutter of the tricuspid valve is a rare echocardiographic finding which is of diagnostic value in cases of congenital left ventricular-right atrial communication associated with a defect involving the tricuspid valve. Systolic segments of the tricuspid valve should be carefully studied for the presence of tricuspid valve flutter in all patients with clinical evidence of ventricular septal defect to exclude this anomaly.
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